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Dear Sir: 

I, George Kovall declare as follows: 

1 . This declaration supplements my declaration filed June 3, 2008 in the above 
identified application where the latter declaration and its associated exhibits are incorporated 
herein by reference. 

2. I am one of the three named co-inventors of the above-identified patent 
application. Co-inventors Woody Tang and Yi Ding are no longer with the company (MVC) 
and locating them to co-sign the Rule 131 declaration would be an undue burden for all 
concerned. Besides, I am authorized by the assignee in full interest of this application to 
oversee its prosecution and I have been doing so since Woody left the company. So my 
statements herein are not just on my part but also on behalf of the assignee pursuant to MPEP 
§715.04(I)(D). 
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3 . Together with my co-inventors Woody Tang and Yi Ding we successfully 
reduced to actual as well as constructive practice the invention disclosed and claimed in our 
above-identified patent application prior to the June 20, 2003 filing date in the U.S. of the 
Doshita reference US 2003/0235987 Al. 

4. Rather than repeating the corroborating facts in or accompanying my 
declaration filed June 3, 2008 (incorporated herein by reference), I add the following to 
comply with the requirements of the Examiner in the Office action of 8/20/2008 as clarified 
to our legal representative (G. Gimlan) in the telephone interview of 9/18/2008. 

5. First as to the inadvertently overlooked statement re the chemically reactive 
first agent of Claim 3, we used chlorine gas (CI2) in combination with the Argon (Ar) noted in 

Exhibit page A.7 (Woody's notebook entry) to achieve the successful results described in our 
submission of June 3, 2008 demonstrating that the invention worked for its intended purpose 
(removing the micromasking residue). This testimony about chlorine gas (CI2) having been 
used in the actual reduction to practice applies also to the chemically reactive first agent 



recited in Claim 35, and the chemically reactive particles recited in Claim 40. In fact, the 
experimental results reported at paragraph [0034] and Table 1 of our subject patent 
application is the experiment noted at Exhibit page A.7 (Woody's notebook entry). The patent 
application (which was sworn to by all three of us inventors) explains at paragraph [0034] 
that "It has been found that essentially all of the exposed micromasking nodules 254 may be 
removed by such a residue removing step." Thus there is a showing of actual reduction to 
practice in the patent application itself and the only thing missing is the assertion that this 




le: (408)-392-9262 



experiment (same one as that of Exhibit page A.7) was carried out prior to Doshita's critical 




date, which assertion I hereby repeat. 
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6. The following claim chart tables are provided to demonstrate why our 
experiment of Exhibit page A.7 (Woody's notebook entry) constituted actual reduction to 
practice of at least one species covered by each of Claims 3, 8, 35 and 40. 



Claim 3 text 



Remarks 



A method for reducing micromasking 
residue remaining within an exposed 
interface region of an oxide-based 
hardmask layer and an underlying 
metal-containing anti-reflection coating 
layer (ARC layer) after the hardmask 
layer has been patterned, where the 
residue includes nodules containing one 
or more oxides and each having a base 
anchor portion and an upper body 
portion, where respective ones of the 
base anchor portions may or may not 
contain a first metal element of the 
metal-containing ARC layer, the method 
comprising: 



Our experiment of Exhibit page 
A.7 (and also of specification 
paragraph [0034]) started with 
provision of a patterned Si02 
hardmask and a Ti-based ARC 
layer. Presence of the Ti-based 
ARC layer is substantiated by 
Exhibit C (the chemical 
analysis report). Presence of the 
residue nodules with base 
anchor portions and upper body 
portions is substantiated by the 
nonsuccessful experiments 
which failed to remove the 
same residue from for example 
wafer Wf-724(784)-25 on the 
left side of Exhibit page A. 8. 
Also our specification 
paragraph [0034] states that 
nodules 254 were present and 
were successfully removed. 



providing a chemically reactive, first 
agent which will react with the first metal 
element of the metal-containing ARC 
layer to produce a volatile byproduct, 
the first agent being sufficiently small in 
size to operatively enter reaction zones 
of the base anchor portions of at least 
some of the residue nodules so as to 
react with the first metal element, if any, 
in the respective base anchor portions 
of said at least some of the residue 
nodules; and 



As stated above, in the 
experiment of page A.7 we 
provided chlorine gas (CI2) as 
our chemically reactive, first 
agent. The chlorine particles 
entered to react with the 
anchors as demonstrated by 
successful removal of the 
residue. (Note our Fig. 2A of 
our application which explains 
why a Ti-rich whisker can form 
the anchor and can be covered 
by an oxide rich upper body.) 



subjecting the residue nodules to a 
plasma including said chemically 
reactive, first agent; wherein said 
chemically reactive, first agent is 
selected from the group consisting of: 
Cl 2 , HCI and BCI 3 . 



The provided chlorine gas (CI2) 
was introduced into a plasma 
reactor (Lam 9600 SE per 
paragraph [0034] of our patent 
specification) which then 
created a plasma including 
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row 


Claim 3 text 


Remarks 


ft. 

notes 






chlorine particles. 





Claim 8: 



Claim 8 text 



Remarks 



The residue reducing method of Claim 3 
and further comprising: 

providing a relatively, chemically 
nonreactive, second agent which does 
not substantially react with the first 
metal element of the metal-containing 
ARC layer to produce a volatile 
byproduct, the second agent being 
sufficiently large in average mass for 
physical bombardment purposes to 
operatively weaken attachments of the 
base anchor portions of the residue 
nodules to the interface region so as to 
thereby encourage break away and 
removal of the residue nodules from the 
interface region; and 



Our experiment of Exhibit page 
A.7 included using argon (Ar) 
in the plasma to physical 
bombard the micro residue 
while it was simultaneously 
subject to chemical attack by 
the chlorine particles. 



wherein in addition to said 
chemically reactive, first agent said 
subjecting step subjects the residue 
nodules to a plasma including said 
second agent. 



The argon was included in the 
plasma generated during the 
experiment noted at Exhibit 
page A.7 See also paragraph 
[0034] and Table 1 ofour 
patent specification. 



Claim 35: 





row 


Claim 35 text 


Remarks 


ft. 

notes 


MacPherson, Kwok, Chen & 


1 


A method for reducing micromasking 
residue remaining within an exposed 
interface region of an oxide-based 
hardmask layer and an underlying 
metal-containing anti-reflection coating 
layer (ARC layer) after the hardmask 
layer has been patterned with use of UV 
photolithography, where the residue 
includes nodules containing one or 
more oxides and each having a base 


Our experiment of Exhibit page 
A.7 started with provision of a 
patterned Si02 hardmask and a 
Ti-based ARC layer. Presence 
of the Ti-based ARC layer is 
substantiated by Exhibit C (the 
chemical analysis report). 
Presence of the residue nodules 
with base anchor portions and 
upper body portions is 
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Claim 35 text 


Remarks 


ft. 

notes 




anchor portion and an upper body 
portion, the method comprising: 


substantiated by the 
nonsuccessful experiments 
which failed to remove the 
same residue from for example 
wafer Wf-724(784)-25 on the 
left side of Exhibit page A.8. 




2 


providing a chemically reactive, first 
agent which will react with a first metal 
element of the metal-containing ARC 
layer to produce a volatile byproduct, 
the first agent being sufficiently small in 
size to operatively enter reaction zones 
of the base anchor portions of at least 
some of the residue nodules so as to 
react with the first metal element in the 
respective base anchor portions of the 
at least some nodules and the first 
agent including chlorine molecules; 


In the experiment of page A. 7 
we provided chlorine gas (CI2) 
as our chemically reactive, first 
agent. The chlorine particles 
entered to react with the 
anchors as demonstrated by 
successful removal of the 
residue. (Note our Fig. 2A of 
our application which explains 
why a Ti-rich whisker can form 
the anchor and can be covered 
by 3.11 oxide rich upper body.) 
See also paragraph [0034] and 
Table 1 of our patent 
specification. 




3 


providing a relatively, chemically 
nonreactive, second agent which does 
not substantially react with the first 
metal element of the metal-containing 
ARC layer to produce a volatile 
byproduct, the second agent being 
sufficiently large in average mass for 
physical bombardment purposes at 
operative energies to operatively 
weaken attachments of the base anchor 
portions of the residue nodules to the 
interface region so as to thereby 
encourage break away and removal of 
the residue nodules from the interface 
region; and 


Our experiment of Exhibit page 
A.7 included using argon (Ar) 
in the plasma to physical 
bombard the micro residue 
while it was simultaneously 
subject to chemical attack by 
the chlorine particles. 




4 


subjecting the residue nodules to 
a plasma including said chemically 
reactive, first agent and said chemically 
nonreactive, second agent, where the 
plasma physically bombards the upper 
body portions of the nodules with said 
second agent at said operative energies 
while chemically attacking the base 
anchor portions of the nodules with said 


The provided chlorine gas (CI2) 
and the provided Argon were 
introduced into a plasma reactor 
which then created a plasma 
including chlorine particles and 
Argon p<u*ticles Successful 
dislodging of the nodules is 
demonstrated by our photo 
micrographs at Exhibit page 
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Claim 35 text 


Remarks 


ft. 

notes 




first agent so as to thereby dislodge the 
nodules. 


A. 8 which show wafer Wf- 
724(784)-22 is being 
substantially free of the oxide 
floor roughness or texturing that 
otherwise plagues wafer Wf- 
724(784)-25 on the left. 




Claim 40: 


row 


Claim 40 text 


Remarks 


ft. ; 

notes 


1 


A residue removing method used 
between a fluorine-based dry etch of an 
oxygen-containing hardmask and a 
chlorine-based dry etch of a metal- 
containing anti-reflection coating layer 
(ARC layer) that directly underlies the 
hardmask, where the residue that is to 
be removed includes one or more 
oxides of said metal contained in the 
ARC layer, the removing method 
comprising: 


Our experiment of Exhibit page 
A.7 started with provision of a 
patterned Si02 hardmask that 
had been dry etched with a 
fluorine based recipe and a Ti- 
based ARC layer which was 
afterwards to be dry etched with 
a chlorine based recipe. The 
residue nodules would not be 
removed by the chlorine based 
recipe alone as is demonstrated 
by wafer Wf-724(784)-25 on 
the left of page A. 8 Presence of 
the Ti-based ARC layer is 
substantiated by Exhibit C (the 
chemical analysis report). 
Presence of the residue nodules 
with base anchor portions and 
upper body portions is 
substantiated by the 
nonsuccessful experiments 
which failed to remove the 
same residue from for example 
wafer Wf-724(784)-25 on the 
left side of Exhibit page A.8. 




2 


subjecting the residue to a plasma that 
physically bombards top portions of the 
residue with nonreactive bombardment 
particles while simultaneously attacking 
base portions of the residue with 
chemically reactive particles that 
convert said metal into volatile 
byproducts where the nonreactive 
bombardment particles of the plasma 
include argon particles where the 


Our experiment of Exhibit page 
A.7 included using argon (Ar) 
in the plasma to physical 
bombard the micro residue 
while it was simultaneously 
subject to chemical attack by 
the chlorine particles in the 
plasma. In the experiment of 
page A.7 we provided chlorine 
aas fC.]^ as mir r.hemir.allv 
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Claim 40 text 



Remarks 



chemically reactive particles of the 
plasma include chlorine particles. 



gas (CI2) as our chemically 
reactive, first agent. The 
chlorine particles entered to 
react with the anchors as 
demonstrated by successful 
removal of the residue. See also 
paragraph [0034] and Table 1 of 
our patent specification. (Note 
further our Fig. 2A of our 
application which explains why 
a Ti-rich whisker can form the 
anchor and can be covered by 
an oxide rich upper body.) The 
provided chlorine gas (CI2) and 
the provided Argon were 
introduced into a plasma reactor 
which then created a plasma 
including chlorine particles and 
Argon particles. Successful 
dislodging of the nodules is 
demonstrated by our photo 
micrographs at Exhibit page 
A. 8 which show wafer Wf- 
724(784)-22 is being 
substantially free of the oxide 
floor roughness or texturing that 
otherwise plagues wafer Wf- 
724(784)-25 on the left. 



7. In addition to the above demonstrated actual reduction to practice of the 
claimed invention, it is to be noted that a mere two months and one day separates the 
6/20/2003 filing date of Doshita and the 8/19/2003 execution date by myself and my co- 
inventors of the inventor's declaration for our subject patent application. I submit that the time 
difference between one day before Doshita's filing date and the 8/26/2003 filing date of this 
subject patent application is a reasonable time for diligently preparing a patent application of 
this complexity and thus we have diligent constructive reduction to practice coupled with 
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proof including that of the already submitted declaration by non-inventor Singh showing that 
we had conceived the invention beforehand. With regard to working with the attorney who 
prepared the patent application, it was the principal inventor, Woody Tang rather than myself 
who had interfaced with the attorney and worked on revisions to the draft during most of the 
relevant time. When Woody left the company (after 8/26/2003) I took over as the liaison with 
the same attorney. Although I do not have direct personal knowledge of the interactions 
between Woody and the attorney in the time span of 6/19/2003 to 8/19/2003 (our declaration 
signing date), based on my general recollections of what was going on at the time, it is my 
good faith belief and recollection that the assigned patent attorney, Gideon Gimlan of the 
MacPherson Kwok law firm and Woody were diligently working on writing up the 
application and putting in corrections and polishing touches on the basis of interactive review 
by Woody. It is my recollection that prior to 6/20/2003 our patent application was near 
finished and there was just some final tweakings and corrections to be done as well as signing 
off on the formal papers (again, our inventors' declaration was signed 8/19/2003 meaning that 
the specification had been reviewed by all three of us co-inventors and finalized then). 
Accordingly, I respectfully submit that not only had at least one species of the invention 
(using Argon and Chlorine in the plasma) been physically reduced to practice prior to the 
6/20/2003 date of Doshita but also that conception had occurred before that date and it was 
followed by diligent preparation of the patent application papers at least during the time span 
of 6/19/2003 to 8/26/2003. 

8. Moreover, as mentioned above, paragraph [0034] of our patent application 
including Table 1 thereat is an accurate recitation of the experiments our exhibit page A.7 
demonstrating that we had successfully reduced to actual practice. I hereby declare that this 
experiment was carried out prior to the 6/20/2003 date of Doshita. Table 1 shows that we 
used Ar and C12 to perform the residue preclean. Thus the invention had been reduced to 
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actual practice and demonstrated to work for its intended results prior to 6/20/2003. 
Accordingly, I respectfully submit that we had both actual reduction to practice and 
conception prior to the critical Doshita date followed by diligent constructive reduction to 
practice given that the patent application was in its final stages of completion in the two 
months plus one day interposed between Doshita's filing date and our filing date. 

9. Finally as a technical side point, I wish to indicate here that a person ordinarily 
skilled in the art would not see Dohita as related to removal of micromasking residue left 
behind by an oxygen-containing hardmask. Dohita paragraph [0013] makes it very clear that 
layer 21 is a silicon nitride hardmask (SiN) and not an oxygen-containing hardmask. Thus, 
there is no scientific basis for concluding that the on-silicon "residue" of Doshita paragraphs 
[0024-0025] (which is residue left behind by the etch of Doshita paragraph [0020]) is 
anything like the micromasking residue of our claims. A person of ordinary skill in the art 
would have had no rational basis for seeing it as such or for concluding that Doshita's CI 
based residue removal step is applicable to all residue in all structures including those of the 
disparate other references applied in the Office action of 8/20/2008. As such, I respectfully 
submit that there is no rational underpinning from a scientific point of view for making all the 
substitutions and combinations proposed in the Office action of 8/20/2008. A person of 
ordinary skill would have not seen any scientific rational for doing so. 

10. All statements made herein of my own knowledge are true, all statements made 
herein on information and belief are believed to be true, and all statements made herein are 
made with the knowledge that whoever, in any matter within the jurisdiction of the Patent and 
Trademark Office, knowingly and willfully falsifies, conceals, or covers up by any trick, 
scheme, or device a material fact, or makes any false, fictitious or fraudulent statements or 
representations, or makes or uses any false writing or document knowing the same to contain 
any false, fictitious or fraudulent statement or entry, shall be subject to the penalties set forth 
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under 18 U.S.C. 1001, and that violations of this paragraph may jeopardize the validity of this 
patent application, or the validity or enforceability of any patent or certificate resulting 
therefrom. 

Signature: 




George Kovall 



Date: lo//¥/t?3 
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